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ABSTRACT 
Failed back surgery syndrome (FBSS) is often used to describe the condition of 
patients who have experienced continued pain after surgery. It is of multifactorial 
genesis and may be the consequence of various lumbar spinal diseases; lumbar disc 
herniation surgery or spinal canal stenosis laminectomy. The presented series 
included 13 patients affected with chronic pain related to FBSS who underwent 
implantation of spinal cord stimulation. The mean percentage of pain relief was 90 % 
for all patients. 60% of the patients were in a better psychological status and the 
intake of analgesic medications has been reduced of more than 70%. More than 50% 
of the patients could resume professional activities. Analysis of the risks and benefits 
comes in favour of spinal cord stimulation. 
 
 
 
INTRODUCTION 
Chronic pain can be seen in 12 to 40% of patients that underwent a 
spine surgery according to the series (13,14). This persistent pain is 
known as Failed Back Surgery Syndrome (FBSS) (8). Clinically it appears 
in the form of lumbar and / or radicular pain. This Pain syndrome often 
appears after multiple surgical procedures for disc herniation or 
stenotic spinal canal. It can usually be explained by the contribution of 
several factors including arachnoiditis or periradicular fibrosis (15). 
The patients have mixed pain syndrome of neuropathic and nociceptive 
character; the neuropathic component is found in 80 to 96% for 
lumbosciatic and 8 to 16% for lumbago (5). The FBSS is one of the 
indications of the spinal cord stimulation after failure of conservative 
treatment (13). This neurostimulation performed for the first time by 
Shealy et al in 1967, consists of placing electrodes in the epidural space 
in contact with the spinal cord. According to the series, this technique 
can improve this pain syndrome in 55 to 88% of cases (2). 
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MATERIALS AND METHODS: 
Patient’s selection 
We performed a prospective a study of 13 patients 
with a spinal cord stimulator for persistent chronic 
pain after spinal surgery. This work was held from 
May 2013 to December 2017. Our serie includes 6 
women and 7 men with an average age of 42 years 
with extreme ages of 21 and 66 years. All patients 
had a detailed clinical evaluation including their pain 
characteristics, the intensity of the pain using the 
Visual Analogue Scale (VAS), the drugs intake using 
MQS (Medication Quantification Scale), and an 
assessment of the psychological impact of the pain 
(Table 1). Imaging investigations and 
electrophysiology were performed before spinal 
cord stimulation. Imaging, represented by CT and / 
or spinal MRI, eliminated the presence of disc 
herniations or stenotic spinal canal. Implantation 
concerned patients with severe pain (VAS> 5/10), 
chronic pain (> 6 months) and resistant pain to usual 
treatment. 
 
Etiologies 
The chronic pain that affected our patients was due 
to herniated disk surgery in 11 cases (84.6%), of 
narrow lumbar canal surgery in one case (7.7%) of 
scoliosis surgery also in one case (7.7%). Patients 
who had been implanted for post-traumatic spine 
pain or for any other condition were excluded from 
the study (Table 1). 
 
Characteristics of the pain 
Patients suffered from radiculalgia of the lower limbs 
with or without chronic low back pain. They were of 
neuropathic type (> 4 at the DN4 score), evolving for 
more than six months, resisting to several categories 
of treatments including opioids, anticonvulsants, and 
tricyclic antidepressants. Four patients had 
previously benefited from transcutaneous 
stimulation that did not cover the entire pain 
territory. The delay between the onset of pain and 
implantation of the spinal cord stimulator was 
average of 8 years with an interval between 2 and 24 
years. 
  
Implant procedure 
We use wide and flat electrodes with 16 contacts 
(PENTA, Saint Jude®). Their plate configuration 
allows them to be in contact with the dura over a 
large area and to generate a   180° stimulation field 
in the direction of the spinal cord. These types of 
electrodes are designed to reduce energy 
consummation by minimizing losses. The wide 
conformation of the electrode requires an open 
surgical approach for better visual control of the 
epidural space. The procedure is performed under 
general anesthesia in the prone or right lateral 
position. After minimal skin incision and dissection of 
the musculo-fascial planes, the electrode is 
introduced through an inter-spinous approach to 
have a bilateral effect, at the T9-T10 space (Figure.1). 
A radiological check is performed to confirm the 
correct positioning (Figure.2). Then, the wires of this 
electrode are tunneled to the left subcostal or left 
subclavian level. A short incision is made at this point 
to implant the generator after having connected it to 
the wires of the electrode. 
 
 
Figure 1: The electrode is introduced into the Epidural space in 
contact with the spinal cord. 
 
Figure 2: Control X-ray for the good position of the electrode. 
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RESULTS 
The stimulator is started the day after surgery. The 
parameters used are variable according to the 
patients with 200 microseconds on average 
(between 50 and 500 μsec), a frequency of      30 Hz 
(between 30 and 400 Hz) and amplitude of 6 mA 
(between 2 and 20 mA). The settings are refined 
between 1 and 3 months. The long-term evaluation 
was performed at 6 months for five patients, at one 
year for three patients and beyond two years for five 
patients. The average duration of follow-up is 20 
months. All patients reported a relief of more than 
50% of the pain intensity at the end of the first 
settings of the stimulation. Statistical analysis 
showed a significant improvement. The 
improvement is estimated at 90% with a VAS that 
went from 8.8 to 0.8. The consumption of analgesics 
has been reduced by 71.8%. This reduction goes 
hand in hand with improving the quality of life of 
patients in more than 60% of cases. The professional 
reintegration concerned more than half of the 
patients in activity with an arranged post in 60% of 
the cases. The surgical technique was not 
accompanied by serious complications. We noted a 
pain of the surgical site resolving under analgesic, a 
case of dura tear repaired in per operative and a case 
of hematoma development around the generator 
requiring drainage. 
 
Patients Sex Age Surgery Locations Initial 
VAS 
Initial 
MQS 
Lower 
opioids 
Higher 
opioids 
Follow-up  
(months) 
1 M 21 Dis Dif, LL, Bil 8.5 32 YES NO 54 
2 F 37 Dis Dif, LL, Bil 9.5 32 NO YES 34 
3 F 40 Dis LS, Uni 9.5 32 YES NO 31 
4 M 47 Dis+Lam Dif, LL, Bil 8.5 32 YES NO 26 
5 M 52 Lam Dif, LL, Bil 8 32 YES NO 26 
6 M 66 Dis+Lam Dif, LL, Bil 9.5 32 YES NO 20 
7 F 34 Dis+Lam LS, Uni 10 32 YES NO 19 
8 M 41 Scol Dif, LL, Uni 10 27 NO NO 14 
9 F 49 Dis+Lam LS, Uni 7 18 YES NO 9 
10 M 47 Dis+Lam GU 8.5 30 YES NO 8 
11 M 47 Dis+Lam LS, Bil 8.5 23 NO NO 8 
12 F 63 Dis+Lam Dif, LL, Bil 8.5 24 NO NO 8 
13 F 48 Dis+Lam Dif, LL, Bil 8.5 7 NO NO 6 
 
Table 1: summery of the preoperative data and the follow up duration for each patient. Dif : diffuse, LS : lombosciatalgia, GU : 
Genitourinary, LL : lower limb, Bil : bilateral, Uni : unilateral, Dis : discectomy, Lam : laminectomy, Scol : scoliosis correction rods 
removal, VAS (Visual Analogue Scale), MQS (Medication Quantification Scale). 
 
DISCUSSION 
Persistent pain after spinal surgery or "FBSS" is the 
result of several factors including major and / or 
prolonged compression of the nerve root during the 
preoperative period, the occurrence of a surgical 
complication or nerve damage in peroperative 
(14,23). The occurrence of arachnoiditis or 
periradicular fibrosis is a major contributor to pain 
(10,14), and infection can lead to chronic pain after 
the appearance of a epidural compressive fibril 
tissue (23). All our patients presented, prior to 
implantation of the spinal cord stimulator, a 
radicular pain at the electromyogram (EMG) with 
scar tissue on the operative site on imaging but 
without recurrence of herniated disk or residual 
stenotic spinal canal. The patients suffered from 
pains of the two lower limbs mainly in 
lombosciatalgia often extended without precise 
territory. These pains had a neuropathic character 
with a DN4 score greater than 4, it is in this context 
that the indication of spinal cord stimulation was 
retained. The indication of spinal cord stimulation in 
neuropathic pain, especially in the "FBSS", is widely 
accepted (4). The control of pain by spinal cord 
stimulation is based on gate control theory 
developed by Melzack and Wall in 1965 (16), in fact, 
reinforcing the large diameter Aβ fibers, increases 
the inhibitory system of interneurons in lamina II of 
the dorsal horn of the spinal cord on the 
transmission of ascending pain. We implanted our 
patients with 16 contact electrodes (PENTA, Saint 
Jude®) surgically. The open-air implantation allows a 
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better visual control of the epidural space. The wide 
configuration of the electrodes makes it possible a 
large contact with the convexity of the dura (19).The 
use of 16-contact electrodes allows a multitude of 
programming combinations (11). This is interesting 
in cases of pain with a territory that is very extensive 
or difficult to recruit (12). The collection of the 
different evaluation criteria highlights a significant 
gain on the MQS (Medication Quantification Scale) 
and VAS (Visual Analogue Scale) (16). Drug use is 
reduced by 42.7% at 3 months and by 71.8% at more 
than 6 months with suppression of opioids. In fact, 
the mean value of the initial MQS (preoperative) was 
27.15 ± 7.58 (95% CI: 22.57-31.74); passed to 15.54 ± 
8.08 (95% CI: 10.66-20.42) at 3-month, and to 8 ± 8.90 
(95% CI: 2.62-13.38) at more than 6 months (Figure 
3). The drug reduction has been planned and 
progressive. It was accompanied by fewer side 
effects and an improvement in the quality of life. The 
effectiveness of spinal cord stimulation is defined as 
obtaining a relief of at least 50% of the intensity of 
neuropathic pain (14). In the literature, the results of 
spinal cord stimulation vary, depending on the 
series, between 47% and 88% (3,6,14). For our part, 
we obtained a regression of 90% of the pain. The 
average preoperative VAS was 8.81 ± 0.85 (95% CI: 
8.29-9.32). Average postoperative VAS at 3 months 
increased from 3 ± 1.08 (95% CI: 2.35-3.65) to 0.88 ± 
1.04 (95% CI: 0.25-1.52) at more than 6 months 
(Figure. 3). The average duration of follow-up is 20 
months with an interval between 6 and 54 months. 
The gradual improvement of VAS beyond the first 
three months is linked to the optimization of 
stimulation parameters during successive 
consultations. Patients reported walking facilitation 
due to improved proprioceptive conduction (1). All 
this has allowed half of the patients in working age to 
return to work with an arranged post in 60% of them. 
These results of spinal cord stimulation in the FBSS 
show a significant gain on both the pain and its 
repercussions. Moreover, the lack of response to the 
transcutaneous stimulation in the preoperative 
phase in our patients is not a negative value of spinal 
cord stimulation. The delay between the onset of 
pain and implantation of the pacemaker is 8 years on 
average. This delay is considered relatively long, but 
it has not acted negatively on the outcome of the 
results. In the literature, the factors predicting the 
efficacy of spinal cord stimulation are dependent on 
several elements, in particular, the neuropathic pain 
that evolves in uni or bilateral radicular mode (6), and 
the delay exceeding 3 years after the first surgical 
intervention. (13,14). The low rate of complications 
encountered in this series corroborates the results of 
the literature (11). The phenomenon of tolerance or 
habituation, synonymous with exacerbation of pain 
over time, has not been observed in our patients. 
This phenomenon is not frequently cited by the 
authors (9). However, it can be overcome by an 
adaptation of the stimulation parameters. The long-
term socio-economic impact is in favor of spinal cord 
stimulation if we take into account the relief of pain, 
the reduction or even the stopping of medications 
and the possibility of reintegration in work (7). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Evolution of the MQS (Medication Quantification 
Scale): preoperative (mqsi) and postoperative (at 3months 
and> 6months). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Evolution of the VAS (Visual Analogue Scale): 
preoperative (VASi) and postoperative (at 3months and> 
6months). 
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CONCLUSION 
The benefit / risk ratio is largely in favor of spinal cord 
stimulation in the management of patients with 
FBSS. The indication is dependent on a good 
selection of patients. Finally, spinal cord stimulation 
must be part of the therapeutic arsenal of the FBSS. 
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